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D FRQVLGHUDEOH DWWHQWLRQ JLYHQ LWV VRFLDO DQG HFRQRPLF LPSOLFDWLRQ ,Q PDQ\ FDVHV WKH JURZWK RI DJULFXOWXUDO
SURGXFWLYLW\ LV UHODWHGZLWK D QHJDWLYH LPSDFW RQ WKH HQYLURQPHQW 7KHUHIRUH D VXVWDLQDEOH GHYHORSPHQW RI WKLV
SURGXFWLRQ VHFWRU LV QHFHVVDU\ WR EHPDGH$V.XUWRJOX HW DO PHQWLRQHG VXVWDLQDEOH GHYHORSPHQW LV WKH
PDQDJHPHQW DQG FRQVHUYDWLRQ RI WKH QDWXUDO UHVRXUFH EDVH DQG WKH RULHQWDWLRQ RI WHFKQRORJLFDO DQG LQVWLWXWLRQDO
FKDQJHV LQ VXFKDPDQQHUDV WR HQVXUH WKHDWWDLQPHQW DQGFRQWLQXHG VDWLVIDFWLRQRIKXPDQQHHGV IRUSUHVHQW DQG
IXWXUH JHQHUDWLRQV $OVR LQ WKH VDPH VFLHQWLILF SDSHU .XUWRJOX HW DO  LW LV PHQWLRQHG WKDW VXVWDLQDEOH
GHYHORSPHQW FRQVHUYHV ODQG ZDWHU SODQW DQG DQLPDO JHQHWLF UHVRXUFHV DQG LV HQYLURQPHQWDOO\ QR GHJUDGLQJ
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WKDW WKH LQWHJUDWLRQRI DQDTXDSRQLF V\VWHP LQWRDQDOUHDG\H[LVWLQJ UHFLUFXODWLQJDTXDFXOWXUH V\VWHP UHSUHVHQWVD
JRRGPHWKRG WR LQFUHDVH SURILWDELOLW\ RI WKH HFRQRPLF DFWLYLW\ 7KXVZKHQ DTXDSRQLFV VWDUWV WR EH DQ HFRQRPLF
DFWLYLW\ LW LPSOLHVNHHSLQJFORVHH\HRQFRVWVDQGSURGXFWLRQHIILFLHQFLHV WKURXJKRXW WKHSURGXFWLRQSURFHVV7KH









Integrated aquaponics systems description 
7KH SUHVHQW H[SHULPHQW WRRN SODFH DW WKH SLORW UHFLUFXODWLQJ V\VWHP VWDWLRQV RI $TXDFXOWXUH (QYLURQPHQWDO
6FLHQFH DQG (QJLQHHULQJ 'HSDUWPHQW IURP )RRG 6FLHQFH )DFXOW\ ³'XQDUHD GH -RV´ 8QLYHUVLW\ RI *DODWL 7ZR
DOUHDG\H[LVWHGUHFLUFXODWLQJDTXDFXOWXUHV\VWHPVZHUHLQWHJUDWHGZLWKK\GURSRQLFXQLWVDQGRWKHUFRPSRQHQWVWKDW
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HQVXUHVZDWHU UHF\FOLQJ DQGSURSHU OLJKW IRUSODQWVJURZWK WKHUHIRUH UHVXOWLQJ WZRDTXDSRQLFV LQWHJUDWHG V\VWHP
QDPHG$48$3$DQG$48$3%
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SpI = TIV / Tpcs 
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WHFKQLTXH ZLOO GHPDQG D KLJKHU LQYHVWPHQW FRVW FRPSDUHG ZLWK ':& WHFKQLTXH 7KH PDLQ GLIIHUHQFHV DUH
UHSUHVHQWHGE\ WKH FRVWVZLWKJURZLQJPHGLD DQG OLJKWLQJ V\VWHPV$OVR FRVWV WKDW LQYROYHZDWHU UHF\FOLQJZHUH
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FRQVLGHUDWLRQVWKDW OHG WR WKLVFRVWVWUXFWXUHZHUHEDVHGRQ WKHIDFW WKDW IL[HGFRVWVDUH LQGHSHQGHQWRISURGXFWLRQ
YROXPHZKLOHYDULDEOHFRVWVDUHLQGLUHFWUHODWLRQZLWKLW
$PRUWL]DWLRQKDVWKHODUJHVWVKDUHIURPIL[HGFRVWV7DEOHDQGGHSHQGVRQFDSLWDOFRVW9DOXH7KHUHIRUHWKH




 Aquap B-BS Aquap A-S Aquap A-B Aquap A-M Aquap A-T 
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*calculated on a period of 10 years 
** calculated as 3% of production cycle value
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 7KH UHVW RI HOHFWULFLW\ FRQVXPHUV OLNH SXPSV XVHG LQ DTXDSRQLFV V\VWHP DQG LQPLQL DTXDSRQLFV V\VWHP IRU
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$OVRRQ WKHRSSRVLWHSDUW LW FDQEHREVHUYHG WKDWEDE\VSLQDFKDTXDSRQLFH[SHULPHQWDOYDULDQW UHJLVWHUHG WKH
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SURILW REWDLQHG YDOXHV RQO\ WKH H[SHULPHQWDO YDULDQWZKHUH VSLQDFKZDV FXOWXUHG DW D GHQVLW\ RI FURSVP E\
XVLQJ/(&$VXEVWUDWHDTXDSRQLFVWHFKQLTXHSURYHVWREHQRWSURILWDEOH
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7KH YDOXHV RI UHWXUQ HFRQRPLF LQGLFDWRU FOHDUO\ LQGLFDWHV WKH FXOWXUHV RI EDVLO DQGPLQW JURZWK D GHQVLW\ RI
FURSVPE\DSSO\LQJ/(&$VXEVWUDWHWHFKQLTXHDVEHLQJWKHEHVWLQWHUPRIHFRQRPLFSURILWDELOLW\
&RQVLGHULQJWKDWWKHUHDUHVWURQJPDUNHWG\QDPLFVRYHUD\HDUPDQLIHVWHGDOVRRQSULFHDQGWKHUHIRUHRQLQFRPH












FDQEHZLGHO\XVHGHVSHFLDOO\ LQFDVHRI UHFLUFXODWLQJDTXDFXOWXUH V\VWHPV IRU UHDULQJ VWXUJHRQVZKHUH WKHFDVK
IORZGLVWULEXWLRQLQWLPHLVOHVVXQLIRUP
$OVRDQRWKHUFRQFOXVLRQRIWKHSUHVHQWVWXG\LVUHODWHGWRHOHFWULFLW\FRVWVZKLFKUHSUHVHQWVPRUHWKDQDKDOIRI
WRWDO YDULDEOH FRVWV YDOXH7KHUHIRUH LQ RUGHU WR LPSURYH WKH HFRQRPLF VXVWDLQDELOLW\ RI WKH DQDO\VHG DTXDSRQLFV
LQWHJUDWHGV\VWHPVWKHUHLVDVWURQJGHPDQGIRULPSOHPHQWLQJUHQHZDEOHHQHUJ\VRXUFHV
5HJDUGLQJ SODQW VSHFLHV LQ RUGHU WR EH SURILWDEOH DW WKH HQG RI HDFK SURGXFWLRQ F\FOH RYHU D \HDU FKRRVLQJ
SURSHUSODQWVSHFLHVIRUFHUWDLQWDUJHWPDUNHWVLVUHFRPPHQGHG
+RZHYHUHDFKDTXDSRQLFV WHFKQLTXHKDVKLVSDUWLFXODULWLHVEHLQJVXLWDEOHIRUFHUWDLQDOUHDG\SXUSRVHGFDSLWDO





FRQYHQWLRQDO ILVK IDUPV LQWRRUJDQLFE\ HVWDEOLVKLQJ DPRGHO DQGJRRGSUDFWLFHJXLGH´ (&2),6+&RQWUDFW QR
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